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ANALYTICAL RESULTS REPORT
RICHARDSON FLAT TAILINGS
SUMMIT COUNTY, UTAH

I. INTRODUCTION

This report was prepared to satisfy the requirements of Technical
Directive Document (TDD) R8-8508-07, issued to Ecology and
Environment, Inc., Field Investigation Team (E&E FIT) by the Region
VIII Environmental Protection Agency (EPA).

The samples discussed in this report were collected by the FIT on
June 19 and 20, and July 30 through August 2, 1985 from Richardson
Flat Tailings near Park City, Utah (Figure 1). Two previous reports,
the Report of Sampling Activities (R8-8505-27) and the Sampling Plan
(R8-8504-23), present discussions regarding project objectives, site
description, sampling procedures, quality control, sample
documentation and field observations.

The sampling results discussed in this report consist of three
ground water, six surface water, one surface soil, four surface
tailings, two subsurface soil and four subsurface tailings samples
collected during this investigation.

Richardson Flat Tailings is located in Summit County, Utah,
approximately 3.5 miles northeast of Park City. The tailings cover
approximately 160 acres in the NW 1/4, Section 1, Township 2 South,
Range 1 East, and were piped from the Keetley Ontario Mine Shaft south
of Park City. An ephemeral pond overlies the northeastern portion of
the tailings, and is contained by a dam at the northwestern end. The
site is currently owned by United Park City Mines Company (UPCM) who
maintains six monitoring wells located near the base of the dam.
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II. QUALITY ASSURANCE REVIEW

A1l samples collected at Richardson Flat Tailings were low
hazard, and were analyzed for Task 1 and 2 metals. In addition,
surface water samples were analyzed for sulfate, and ground water
samples were analyzed for sulfate and cyanide. Subsurface tailings
samples were also analyzed for cyanide.

A triple volume surface water sample was collected at station
RT-SW-6 for laboratory quality assurance. A duplicate ground water
sample (RF-GW-4) was collected from station RF-GW-3 to check
laboratory procedures, accuracy and precision.

A review of spike recovery and duplicate sample data was
performed at EPA Region VIII Lab, and indicated the analytical
procedures used were acceptable. Soil cyanide data were reviewed by
E&E FIT chemists and were judged acceptable.

IIT. ANALYTICAL RESULTS

Analytical results for the 1985 sampling effort at Richardson
Flat Tailings have been compiled in Tables 1, 2, 3, 4 and 5.
Corresponding sample locations are illustrated in Figure 2. The raw
data are attached as Appendix B.

A review of the analytical data allows the following observations

and conclusions.
A. GROUND WATER SAMPLES

Upgradient ground water sample RF-GW-1 was collected from the
newly installed monitoring well south of the tailings. Samples
RF-GW-2 and RF-GW-3 were collected from UPCM monitoring wells located
near the base of the dam. RF-GW-4 is a duplicate of sample RF-GW-3.



The ground water samples were analyzed for total metals, cyanide
and sulfate, and dissolved metals. Ground water samples are generally
analyzed for dissolved metals rather than total metals, but for
purposes of comparison, both analyses were performed.

Total metals analyses of downgradient ground water samples
(RF-GW-2, RF-GW-3 and RF-GW-4 averaged) revealed ten-fold increases in
aluminum, antimony, arsenic, barium, cadmium, chromium, cobalt,
copper, iron, lead, manganese, nickel, silver, vanadium and zinc over
the background ground water sample RF-GW-1., In contrast, dissolved
metals analyses revealed elevated levels of arsenic, cobalt, iron,
manganese and zinc using the same comparison. Only manganese,
however, is present in higher concentrations than allowed by National
Interim Primary drinking water standards (Table 1).

Total cyanide was found at a concentration of 200 ppb in downgra-
dient sample RF-GW-2 as compared to non-detectable levels in the back-
ground sample RF-GW-1. However, a notation on the data sheet states
the largest part of the RF-GW-2 value is due to an interference.

Based on these findings, an observed release of contaminants to
the ground water can be scored according to the Mitre Model for
Hazardous Waste Site Ranking using dissolved metals data. A drinking
water well, used as a back-up source for Park City residents, is
located two and a half miles from the contaminated wells at Richardson
Flat Tailings. Hydrologic continuity between the drinking water well
and the contaminated wells is unlikely, however, due to the prevailing
direction of ground water movement through the unconsolidated
deposits (Reference G).

B. SURFACE WATER SAMPLES

Surface water samples RT-SW-1, RT-SW-2 and RT-SW-3 were collected
from the east bank of Silver Creek, and RT-SW-4, RT-SW-5 and RT-SKW-6
were collected from the intermittent stream which flows through the
tailings.
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A comparison of the upgradient Silver Creek sample RT-SW-1 to
downgradient samples RT-SW-2 and RT-SW-3 reveals concentrations of
aluminum, antimony, arsenic, calcium, copper, iron, lead, manganese,
mercury, and zinc are higher in the background sample (RT-SW-1) than
the midstream sample (RT-SW-2). This is likely attributed to the
Prospector Square Tailings which lie alongside Silver Creek less than
two miles upstream of Richardson Flat.

Concentrations of the above constituents are relatively high in
the background sample RT-SW-1 collected approximately one mile
downstream of Prospector Square Tailings. Concentrations are lowest
in sample RT-SW-2 collected one and a half miles downstream of
Prospector Square Tailings and upgradient of Richardson Flat Tailings.
Highest concentrations, however, are found in sample RT-SW-3,
immediately downstream of Richardson Flat Tailings.

In spite of relatively high levels of Task 1 and 2 metals in the
background sample RT-SW-1, a ten-fold increased concentration of lead
was found in downgradient sample RT-SW-3 when compared with the
background sample. In addition, a four fold increase of arsenic
" Yevels was found in RT-SW-3. Thus, the surface water data can be used
as direct evidence of an observed release, as stipulated by HRS
scoring guidelines.

Surface water from Silver Creek is diverted approximately 1,000
feet downstream of Richardson Flat Tailings, and is used to irrigate
pasture land and hay fields. Silver Creek is not used as a drinking
water source for human populations.

Analyses of surface water samples RT-SW-4, RT-SW-5 and RT-SK-6
collected from the intermittent on-site diversion ditch revealed
elevated levels of aluminum, antimony, arsenic, barium, ca]ciun51ead,
magnesium and sodium. Water in the diversion ditch flows to a marshy
area located just west of the dam, and into Silver Creek directly
upstream of RT-Sk-3.



C. SOIL AND TAILINGS SAMPLES

Analytical data for surface tailings samples (RT-S0-4, RT-S0-5,
RT-S0-6 and RT-S0-7) reveal elevated concentrations of arsenic,
cadmium, calcium, copper, lead, magnesium, mercury, silver, sodium and
zinc, as compared to the off-site background soil sample (RT-SO-1).
Elevated levels of the above constituents are typical in metal mine
tailings, however, the off-site background soil sample contains
substantially higher levels of arsenic, cadmium, lead, mercury and
zinc as compared to mean concentrations for the Western United States
(Table 4). Wind-blown tailings material is probably the primary
source of contamination to nearby off-site surface soil. This idea is
substantiated by comparison of the background surface soil sample data
(RT-S0-1) to subsurface soil data (RF-SS-1, RF-SS-2). Most of the
elemental constituents are elevated in the surface soil, but are
greatly reduced in subsurface soil samples.

Data from subsurface tailings samples RF-55-3, RF-SS-4 and
RF-SS-5 indicate downward migration of antimony, arsenic, cadmium,
copper, lead, magnesium, mercury, silver, sodium and zinc. As a
result, soil beneath the tailings (RF-SS-6) contains elevated
concentrations of all of the above constituents. Subsurface tailings
data are presented in Table 5.

IV. SUMMARY

Although other upstream tailings or mining operations may be
contributing inorganic contaminants to Silver Creek, a significant
increase in surface water lead concentrations can be attributed to
Richardson Flat Tailings. Water from Silver Creek is used for local
irrigation.

A significant release of arsenic, cobalt, iron, manganese and
zinc to downgradient ground water was demonstrated. However,
hydrologic continuity between the contaminated aquifer and current



drinking water sources is unlikely. Any expansion of the Park City
water supply should be thoroughly evaluated based on these findings.

Surface and subsurface tailings material contain high
concentrations of heavy metals and arsenic. Subsurface tailings
sample data indicate downward movement of contaminants in the solid

matrix.

Elevated levels of metals and arsenic in nearby off-site soil may
be attributed to wind-blown tailings from Richardson Flat.

V. RECOMMENDATIONS

1. An observed release of contaminants to the air route was
scored based on photo-documentation of air-borne tailings material
during collection of surface tailings sample (RT-S0-7). It is
recommended that high-volume air sampling be conducted at the site to
further substantiate and complete the HRS package.

2. Because the tailings material contains high concentrations of
metals and arsenic, the area should be fenced to prevent on-site
grazing by domestic sheep and cattle, and to keep people off the

site.

3. Further surface water and sediment sampling is recommended to
fully assess the hazard associated with irrigating area pasture land
with water diverted directly downstream from Richardson Flat.



Par ameter

TASK 1842 METALS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium*
Chromium
Cobalt
Copper
Iron

Lead
Magnesium*
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium*
Thalliam
Tin
Vanadium
Zinc

TASK 3 WETAL
Cyanide

SPECIAL ANION
Sulfatet

*mg/1 or ppm

TABLE 1. ANALYTICAL DATA FOR UNFILTERED GROUND WATER SAMPLES

COLLECTED AT RICHARDSON FLAT TAILINGS, UTAH.

Hole #1
RF -GW-1
Totals

1,040
<5
<5
83

<10
<5
45
<5
<5
<5
958
<30

8.9

20
<0.1
<30

<5
<5
16
<100
<10
<5
<10

35

(Results in ug/1, ppd)

UPCM #2
RF-GW-2
Totals

4,920
63sc
349sc
2,665sc

<10

16

314

42

80

190

26,300

1,080

72

10,400
0.1

30

s
17

54
<106
17
2,790
200

775

UPCM #1

RF -Gh -

Totals

80,700
<5
78
1,534
<10
4z
352
98
46
1,583
126,000
588
88
2,230
0.
88

<5
<5
44
<100
262
650
<10

625

3

70

UPCM #1

RF -GW-
Totals

83,400

<5

70

1,354

<10

a8

337

104

48

1,350

130,000

527

85

2,070
0.

82

<5
<5
44
<100
266
569
<10

1,025

4

60

Drinking
Water Criteria

5,000(¢
146(b
50(a
1,000(a

1,000(b)
700(d)
50{a)

50(a)

2.
13.

10{a)
50(2)
13(b)
5,000(b)

200(c)

250,000(c)

.037(b)



TABLE 2.

Parameter

TASK 1&2 METALS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium*
Chromium
Cobalt
Copper
Iron

Lead
Magnesium*
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium*
Thallium
Tin
Vanadium
Zinc

TASK 3 METAL
(yanice

*mg/1 or ppm

ANALYTICAL DATA FOR FILTERED GROUND WATER SAMPLES
COLLECTED AT RICHARDSON FLAT TAILINGS, UTAH.
(Results in ug/1, ppb)

Hole #1 UPCH #2 UPCH #1 UPCKM #1
RF-GW-1 RF -GW-2 RF -G-3 RF -GW-4
Dissolved Dissolved Dissolved Dissolved
<30 <30 <30 <30
<5 <5 <5 <5
<5 Y <5 9
78 99 104 104
<10 <10 <10 <10
<5 <5 <5 <5
47 307 254 254
<5 <5 <5 <5
<5 67 10 10
<5 <5 <5 <5
<10 14,800 376 300
<30 <30 <30 <30
9.8 70 56 56
11 9,990 924 903

<0.1 <0.1 <0.1 <0.1
<30 <30 <30 <30
<5 <5 <5 <5
<5 <5 <5 <5
16 52 4z 44
<100 <100 <100 <100
<10 <10 <10 <10
6 144 <5 <5



SC - Silver Creek
1S - Intermittent Strearm
** - umhos/cm

TABLE 3.

Upstream Midstream
SC SC

Parameter RT-SW-1 RT-SwW-2
TASK 1&2 METALS Total Total
Aluminum 172 77
Antimony 21 15

- Arsenic 14 11
Barium 36 41
Beryllium <10 <10
Cadmium <& <5
Calcium 137,000 119,000
Chromium <5 <5
Cobalt <5 <5
Copper 12 9
lron 725 389
Lead 147 93
Magnesium 22,200 24,000
Manganese 764 434
Mercury 0.2 0.1
Nickel <30 <30
Potassium
Selenium <5 <5
Silver <5 <5
Sodium 31,700 25,600
Thallium <100 <100
Tin
Vanadium <10 <10
Zinc 2,690 1,650
SPECIAL ANION
Sulfate 284 222
Chloride 47 27
pH 7.33 7.54
Conductivity** 600 600
Temperature °C 21 21

Downstream

SC

RT-SW~

Total
370
35
65
53
<10
<5
124,000
<5
<5
60
2,290
1,985
26,000
727

0.
<30

<5
<5
25,200
<100

<10
2,730

210
28

7.
550
19

3

57

47

ANALYTICAL DATA FOR SURFACE WATER
COLLECTED AT RICHARDSON FLAT TAILINGS, UTAH.
(Results in ug/1, ppb)

Southeast

IS

RT-SW-

Tot &}
450

19

33

119

<10

<5
128,000
<5

<5
18
1,570
237
35,400
602

0.
<30

<
<5
36,500
<100

<16
350

218
50

7.
700
20

4

26

Mid
1§
RT-SW-5

TJotal

<30
13
27
26
<10
<5
252,000
<5
<5
<5
507
4z
55,400
1,654

<0.1
<30

<5

<5
29,000
<100

<10
1,410

962
40

7.40

1,200
21

West

IS

RT-Sk-

Total

35

909
33

7.

1,400
21

6

40



TABLE 4. ANALYTICAL DATA FOR SURFACE SOIL AND TAILINGS
SAMPLES COLLECTED AT RICHARDSON FLAT TAILINGS, UTAH.
(Results in ug/g, ppm)

Background Southeast Middle Northwest North
Soil Tailings Taitings Tailings Tailings Mean for

Parameter RT-50-1 R71-50-4 RT-SO-5 RT-50-6 RT-S0-7  Western US*
TASK 182 METALS
Aluminum 14,400 3,440 863 794 1,340 58,000
Antimony 39 <200 <200 <400 <300 0.47
Arsenic 58 3,600 1,500 800 600 5.5
Barium 178 105 58 6.2 27 580
Beryllium <1.6 <1.9 <l.4 <l.8 <1.5 0.68
Cadmium 17 47 40 80 58 0.2
Calcium 8,200 45,600 49,500 16,900 75,200
Chromium 24 60 15 7.8 19 4]
Cobalt 11 6.9 2.3 <0.9 1.5 2.1
Copper 94 227 181 371 961 21
Iron 24,000 30,700 19,900 154,000 106,000 21,000
Lead 1,110 3,320 2,650 7,010 8,530 17
Magnes ium 4,990 14,600 15,300 3,960 13,100
Manganese 879 1,650 1,810 510 5,150 380
Mercury 0.59 1.70 2.61 0.14 0.50 0.05
Nickel 12 59 5.2 9.6 16 15
Potassium
Selenium <16 <20 <300 <400 <300 0.23
Silver 6.7 20 19 24 22 0.2
Sodium 1,020 3,470 2,960 3,280 2,280
Thallium <16 <19 <14 <18 <15 0.2
Tin
Vanadium 37 . 9.1 3.5 4.8 6.5 70
Zinc 1,570 6,360 5,400 5,870 3,780 55
% Solids 97.4 95.8 96.9 9G.6 93.7

* Reference f



TABLE 5. ANALYTICAL DATA FOR SUBSURFACE SOIL AND TAILINGS
SAMPLES COLLECTED AT RICHARDSON FLAT TAILINGS, UTAH.
(Results in ug/g, ppm)

Soil Soil Oxidized Reduced Tailings/ Soil beneath

5-7" 10-12* Tailing Tailings  Soil Contact Tailings
Parameter RF-S5-1 RF -5$8-2 RF-S5-3 RF-55-4 RF-$S-5 RF-SS-6
TASK 132 METALS
Aluminum 16,900 16,700 844 484 1410 12,400
Antimony <1 <1 31 49 171 14
Arsenic 6.5 6.3 311 328 218 34
Barium 125 147 31 86 64 235
Beryllium <2 <2 <2 <2 <2 <2
Cadmium 6.8 7.4 53 169 61 15
Calcium 6,190 5,020 B1, 600 117,000 54,200 9,200
Chromium 19 19 6.3 16 14 15
Cobalt 8.7 9.5 <l <1 4.5 16
Lopper 14 17 225 225 335 105
Iron 18,500 19,700 80,800 68,000 22,600 15,100
Lead 37 37 2,770 4,720 4,920 1,090
Magnes ium 6,240 7,620 11,100 12,900 13,300 4,530
Manganese 471 625 5,990 5,880 1,630 1,220
Mercury <.05 <.05 0.94 1.97 2.26 0.40
hickel 21 2z 7 <6 <6 16
Potassium
Selenium <1 <1 1.0 <1 9.4 1.3
Silver <1 <4 7.9 13 26 6.9
Sodium 308 279 2,230 11,300 6,100 1,010
Thallium <20 <20 <20 <20 <20 <20
Tin
Vanadium 31 28 3.1 <2 5.4 30
Zinc 70 44 3,980 23,200 12,70C 1,510
% Solids 79.2 77.4 86.4 88.3 85.9 79.1
Task 3 Metal

<0.3 -

[aN]

Cyanide <0.4 <0.4 <0.4 5.
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PART 7- OWNER INFORMATION

1. IDENTIFICATION

016TATE

oI

02 SITE NUMBER

299055350

§.. CURRENT OWNER(S}
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1 NAME . ‘ 6 02 D+ B NUMBER 08 NAME 0P D+ B NUMBER
U ek é/fé*V Sones Lo A
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05 CITy

o€ s’rnam 2IF CODE

12 CITY

13 STATE| 14 Z2iP CODE
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03 STREEY ADDRESS (P O Box. RFD# etc) 04 SIC CODE 03 STREET ADDRESS (P O Box RFU# eic ) 04 S1C CODE
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713 STREET ADDRESS (P.0 Box. RFD#. etc.) 04 SIC CODE 12 STREET ADDRESS (P.0 Box, RFG . #1c.} 13 SIC CODE
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SITE INSPECTION REPORT

PART 10- PAST RESPONSE ACTIVITIES

1. IDENTIFICATION

01 STATE

02 SITE NUMBER

02£0952840

K. PAST RESPONSE ACTIVITIES

01 O A WATER SUPPLY CLOSED 02 DATE 03 AGENCY
04 DESCRIPTION
hl %
Ao rCCor&aéﬁ ’us'/'f‘j)(»
01 G B TEMPORARY WATER SUPPLY PROVIDED 0% DATE 03 AGENCY
04 DESCRIPTION
oL
01 [ C. PERMANENT WATER SUPPLY PROVIDED 02 DATE 03 AGENCY
04 DESCRIPTION :
Mo
01 O D. SPILLED MATERIAL REMOVED 02 DATE 03 AGENCY
04 DESCRIPTION
o
01 O £. CONTAMINATED SOIL REMOVED 02 DATE 03 AGENCY
04 DESCRIPTION
/‘.)0
01 D F. WASTE REPACKAGED 02 DATE 03 AGENCY
04 DESCRIPTION
/(.) 0
01 T G. WASTE DXSPOSED ELSEWHERE 02 DATE 03 AGENCY
04 DESCRIPTION
Mo
01 D H. ON SITE BURIAL 02 DATE 03 AGENCY
04 DESCRIPTION -
y o
01 O 1. N SITU CHEMICAL TREATMENT 02 DATE 03 AGENCY
04 DESCRIPTION
y oL
01 O J. IN SITU BIOLOGICAL TREATMENT 02 DATE 03 AGENCY
04 DESCRIFTION
e
01 O K. IN SITU PHYSICAL TREATMENT 02 DATE 03 AGENCY
04 DESCRIPTION -
Ao
01 D L. ENCAPSULATION 02 DATE 03 AGENCY
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/.J >
01 T M. EMERGENCY WASTE TREATMENT 02 DATE 03 AGENCY
04 DESCRIPTION
Do
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04 DESCRIPTION
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04 DESCRIPTION 2 o, w25 buws/f 4
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POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
PART 10-PAST RESPONSE ACTIVITIES

L IDENTIFICATION

01 STATE

&r

02 8ITE NUMBER

£ 0752 §46

I PAST RESPONSE ACTIVITIES (contrues.

04 DESCRIPTION
/J or

01 T R BARRIER WALLS CONSTRUCTED 02 DATE 02 AGENCY
04 DESCRIPTION
Mo
01 T S. CAPPING/COVERING 02 DATE 03 AGENCY
04 DESCRIPTION
/o
01 O T. BULK TANKAGE REPAIRED 02 DATE 03 AGENCY
04 DESCRIPTION
&
01 C U GROUT CURTAIN CONSTRUCTED 02 DATE 03 AGENCY
04 DESCRIPTION
e
01 O V. BOTTOM SEALED 02 DATE 03 AGENCY
04 DESCRIPTION
Se
01 T W GAS CONTROL 02 DATE 03 AGENCY
04 DESCRIPTION
YT
01 T X FIRE CONTROL 02 DATE 03 AGENCY
04 DESCRIPTION )
A
01 O Y. LEACHATE TREATMENT 02 DATE 03 AGENCY
04 DESCRIPTION
e
Ot T Z AREA EVACUATED 02 DATE 03 AGENCY
04 DESCRIPTION “
f
01 T 1. ACCESS TO SITE RESTRICTED 02 DATE 03 AGENCY
04 DESCRIPTION .
y oy
01 T 2. POPLILATION RELOCATED 02 DATE 02 AGENCY
04 DESCRIPTION
yoF
01 T 3. OTHER REMEDIAL ACTIVITIES 02 DATE 03 AGENCY
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| (3’EPA SITE INSPECTION REPORT
PART 11 - ENFORCEMENT INFORMATION

L IDENTIFICATION

OETATE 02 SITE NUMBER
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H. ENFORCEMENT INFORMATION

01 PAST REGULATORY/ENFORCEMENT ACTION [ YES Z2ANO
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-
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(/4] 3
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SPECTAL ARTON - \
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Manganese / 570 4 5750
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CODE PARAMETER
|2 LIET [ Qe || 16
Potassium s = L
Selenium VI L4400 | v L300 C
Stlver vi 24/ Vi 22
Sodium 3R L0 7| 2280
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